Differential susceptibilities of murine hepatoma 1c1c7 and Tao cells to the lysosomal photosensitizer NPe6: influence of aryl hydrocarbon receptor on lysosomal fragility and protease contents.
Irradiation of murine hepatoma 1c1c7 cultures presensitized with N-aspartyl chlorin e6 (NPe6) caused lysosomal disruption and apoptosis. Tao cells, a variant of the 1c1c7 line having lower aryl hydrocarbon receptor (AhR) contents, were resistant to the pro-apoptotic effects of NPe6 in the same photodynamic therapy protocol. Colony-forming assays were used to establish light dose-dependent and NPe6 concentration-dependent cytotoxicity curves. Lysosomal breakage and cell survival paralleled one another in both cell types. When analyzed at comparable lethal dose conditions, the onset of apoptosis was delayed, and the magnitude of the apoptotic response was muted in Tao cells, as assessed by morphology, annexin V binding, caspase-3 activities, and analyses of Bid, procaspase-9, and pro-caspase-3 cleavage. In contrast, the kinetics/magnitude of pro-caspase-3 activation in the two cell lines were identical after exposure to HA14 -1 or Jo2 antibody, inducers of the intrinsic and extrinsic apoptotic pathways, respectively. Tao endosomal/lysosomal extracts contained approximately 50%, 35%, and 55% of the Bid cleavage and cathepsin B and D activities of 1c1c7 endosomes/lysosomes, respectively. Western blot analyses confirmed reduced cathepsin B/D contents in Tao cells. Analyses of 1c1c7/Tao variants engineered to express antisense/sense AhR constructs suggested that endosomal/lysosomal cathepsin B and D content, but not whole cell content, correlated with AhR expression. These studies provide a mechanism for the resistance of Tao cultures to the proapoptotic effects of a protocol causing targeted disruption of lysosomes. They also suggest that the AhR, in the absence of exogenous ligand, may affect the trafficking/processing of proteases normally found in endosomes/lysosomes.